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Plain English Summary 
Intestinal parasitic infections are one of the most significant public health problems globally. It affects 
approximately 3.5 billion people and causes over 450 million illnesses every year. Vegetables and fruits 
are considered to be vehicles that easily transmit parasites to humans. This study aimed to investigate 
the potential presence of intestinal parasites in certain vegetables available for sale in the Ado-Ekiti 
marketplaces. This study showed that vegetables sold in the selected markets in Ado-Ekiti Metropolis 
were contaminated with medically important parasites which are potential sources of disease 

Abstract 
Objective: There is a reported association between contaminated fresh vegetables and food-borne parasitic 
diseases. Intestinal parasite infections are a global public health threat. 
Methodology: A cross-sectional study was conducted between May and June 2023 to identify parasites in 
common vegetables from markets in Ado-Ekiti, Ekiti State, Nigeria. A total of 120 vegetable samples from four 
markets were examined. The vegetables were washed separately in 150 ml of normal saline to remove 
parasitic ova, larvae, or cysts. After discarding the vegetables, the residue was left overnight, sieved, and the 
suspension was centrifuged at 2,000 rpm for five minutes. The sediment was examined under a light 
microscope using ×10 and ×40 objectives. 
Results: Out of the 120 samples examined, 78 (65%) of the vegetables were positive for intestinal parasites 
with which Ewedu leaf (Corchorus olitorius) recorded the highest parasitic contamination with 30 (38.5%). In 
contrast, Uziza leaf (Piper guineense) and Carrot (Daucus carota) recorded the lowest parasite contamination 
4 (5.1%). Seven different types of parasites were isolated from 120 vegetables from 4 different markets; these 
parasites include Strongyloides stercoralis 34 (43.6%), Gardia lamblia 20 (25.6%), Ascaris lumbricoides 8 
(10.3%), Hookworm 6 (7.7%), Entamoeba histolytica 4 (5.1%), Balantidium coli 4 (5.1%) and Trichuris trichuria 
2 (2.6%). 
Conclusion: Vegetables from selected markets in Ado-Ekiti were contaminated with significant parasites, 
posing disease transmission risks. Enhanced hygiene practices among farmers, consumers, and vendors are 
crucial to reducing intestinal parasite infections. 
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transmission. Improved hygiene among the farmers, consumers, and vendors will be paramount in 
reducing the burden of intestinal parasite infection.  
 
Background 
Vegetables are the main sources of vitamins 
required by humans and animals. Leafy 
vegetables refer to the leafy part of a plant 
consumed by humans and animals (1). Leafy 
greens offer numerous health benefits, including 
reduced risk of several health conditions such as 
hypertension, obesity, heart disease, and mental 
retardation (2). In many parts of Nigeria, green 
leafy vegetable consumption has been widely 
accepted as components of regular meals for 
preparing stews and soups or in the form of 
special cuisines (3). The consumption of 
uncooked vegetables and fruits seems to be a 
convenient and beneficial means of obtaining 
nourishment. Nevertheless, it is worth noting that 
fresh vegetables and fruits have the potential to 
serve as significant reservoirs for food-borne 
pathogenic microbes, provided that they have 
been contaminated (4, 5). 
Intestinal parasitic infections are widely 
distributed worldwide, endangering public health 
(6). Intestinal parasitic infections are one of the 
most significant public health problems globally, 
affecting approximately 3.5 billion people and 
causing over 450 million illnesses annually (7). 
Intestinal parasites have a high prevalence in 
poorer nations, likely attributed to substandard 
sanitation practices and insufficient adherence to 
personal hygiene protocols (8). Intestinal 
parasites are primarily transmitted by fecal-oral 
routes, mostly via ingestion with contaminated 
food and water or during direct hand-to-mouth 
contact (9).  
In general, vegetables and fruits are considered 
to be vehicles that easily transmit parasites to 
individuals, especially when eaten raw or without 
peeling (9). Previous studies have shown that 
Ascaris lumbricoides, Strongyloides stercoralis, 
Cryptosporidium spp., Entamoeba histolytica, 
Enterobius vermicularis, Giardia intestinalis, 
hookworm, Hymenolepis spp., Taenia spp., 
Trichuris trichuria, and Toxocara spp., can infect 
humans who consume contaminated, uncooked, 
or improperly washed vegetables and fruits (10, 
11).  
Several studies have reported the parasitic 
contamination of fresh vegetables in many 
countries around the world, for example, Accra, 
Ghana (12), Arba Minch town, southern Ethiopia 
(6, 8), Khartoum state, Sudan (13), Benha, Egypt 
(14). Giardiasis, which is more common in 
children has a worldwide prevalence of about 1-
30%. Ascaris is one of the commonest 
nematodes of man especially in tropical Africa, 
with a prevalence of about 40% in Enugu State. 
More recent studies in rural villages of Ebonyi 

state, southeast Nigeria, and other parts of 
Nigeria have corroborated this high prevalence of 
parasites isolated from edible fruits and 
vegetables. 40% contamination of a total of 250 
samples of edible fruits and vegetables sold in 
markets in rural villages of Ebonyi state has also 
been reported (15). Kwara State, it was reported 
that 41% of a total of 250 samples were 
contaminated with the selected edible fruits and 
vegetables (16). 
The common symptoms are as follows: 
abdominal pain, myositis, constipation, aneamia, 
anorexia, B12 deficiency, rectal haemorrhage, 
blindness, hematochezia, hemoptysis, dysuria, 
central nervous system impairment, chest pain, 
chills, chronic fatigue, colitis, coughing, 
diarrhoea, digestive disturbance, dizziness, 
fever, enlargement of various organs, 
headaches, vaginitis, jaundice, joint pain, weight 
loss due to malnutrition, weakness, 
immunodeficiency, nausea, vomiting, swelling of 
facial features, sweating, insomnia, skin ulcers, 
rectal prolapsed, mental problems, lung 
congestion, memory loss, night sweats, and 
muscle spasms (17). 
Considering the association between food-borne 
parasitic infections and the ingestion of 
contaminated fresh vegetables, it is imperative to 
investigate the potential presence of intestinal 
parasites in certain vegetables available for sale 
in the Ado-Ekiti marketplace. A cross-sectional 
study was conducted to determine the parasites 
associated with widely ingested vegetables 
bought from certain markets, aiming to gather 
epidemiological and parasitological data on 
vegetables in the area 
 
Materials and Methods 
Study area 
This study was carried out in Ado-Ekiti, the capital 
city of Ekiti State, Nigeria. It is the headquarters 
of the Ekiti Central senatorial district, in the 
southwest, of Nigeria. The total land area is 293 
km2. Ado Ekiti is the Ekiti state capital and a Local 
Government Headquarter in one of the sixteen 
Local Government Areas in Ekiti state. It lies 
within Latitude 7°10’ and 7°45’ north of the 
Equator and Longitudes 5°10’ and 5°28’ east of 
the Greenwich meridian (18). Ekiti State is a 
State in southwestern Nigeria, bordered to the 
north by Kwara State, to the northeast by Kogi 
State, to the south and southeast by Ondo State, 
and to the west by Osun State. Ekiti State was 
formed from a part of Ondo State in 1996 and has 
its capital as the city of Ado-Ekiti. 
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Sample size determination 
The minimum sample size (N) was calculated 
using the qualitative variable formula for cross-
sectional study as described by Ola-Fadunsin et 
al. (19). 
 
Specimen collection 
The vegetables used for this study were picked 
from four different major markets: Eriffun market, 
Oja-Oba market, Ureje market, and Shasha 
market; all located in Ado-Ekiti metropolis, Ekiti 
state from May to June 2023. These markets 
were put into consideration because they are the 
major food markets within Ado-Ekiti and most of 
the farmers convey their produce from their 
farmlands which may have been through different 
conditions like the farmers using animal waste or 
human waste as manure and so on. 
The choices of vegetables used in this study 
were: Uziza leaf (Piper guineense), Water leaf 
(Talinum triangulare), Carrot (Daucus carota), 
Ewedu leaf (Corchorus olitorius), and Ugu leaf 
(Telfairia occidentalis). A total of 120 samples of 
vegetables were picked randomly from the 
above-mentioned markets. The vegetable 
vendors were selected through a systematic 
random sampling technique. From each market, 
1 of the same vegetables were gotten from six 
different vendors and the same applied to all the 
vegetables across the four markets making a 
total of 24 of the same vegetables and an overall 
total of 120 vegetables across the four markets. 
The vegetables were purchased within the early 
hours of 8 am and 9 am. Each sample was 
collected and placed in plastic bags and labelled 
properly before transporting in a cold box to the 
Medical Laboratory Science Department, Afe 
Babalola University Ado-Ekiti, Ekiti State for 
parasitological examination. The procedures 
were carried out at a stable temperature and a 
biosafety cabinet was used. 
 
Sampling analysis 
The vegetables were washed separately in 150 
ml of normal saline for the removal or elution of 

parasitic ova, larva, or cyst of helminth and 
protozoan parasites. After which the vegetables 
used were discarded into a hazardous trash can 
and the residue was left to sit overnight (20). 
After the water from the washed vegetables was 
left overnight, a sieve was used to remove 
undesirable matter and the suspension was 
dispensed into the clean centrifuge tubes (21). 
This method distinctly describes an experimental 
protocol of stripping the ova, cyst, or larva from 
the vegetable by leaving it in normal saline 
overnight and the substrate and concentrate 
were considered. (22). Each resultant 
suspension was transferred to a centrifuge tube 
using a sieve to remove debris. The tube was 
centrifuged at 2,000 rpm for five minutes. After 
centrifugation, the supernatant was decanted 
carefully without shaking. Then the sediment was 
agitated gently by hand to redistribute the 
parasitic stages. Finally, the sediment was 
examined under a light microscope using ×10 
and ×40 objectives. The whole area under the 
coverslip was checked for eggs and larvae of 
parasites. The process was systematically 
repeated until the sediment in each centrifuge 
tube was examined. 
 
Data Analysis 
The data was analyzed using Statistical Package 
for Social Sciences (SPSS) version 23. The 
results were presented using frequency and 
percentages and shown in tables. 
 
Results 
Out of the 120 vegetable samples bought from 
four selected markets in Ado-Ekiti, 78 (65%) of 
the vegetables were positive for intestinal 
parasites.  
Table 1 shows the total number of parasites 
observed in the vegetable types selected for this 
study. Ewedu leaf (Corchorus olitorius) 30 
(38.5%) recorded the highest incidences of 
parasites seen in the vegetables while Uziza leaf 
(Piper guineense) and Carrot (Daucus carota) 
had the least with 5.1% each.

 
Table 1: Total number of parasites seen in the vegetables and the percentage 

Vegetable(s) Number of Parasites 
Detected 

Percentage (%) 

Ugu leaf (Telfairia occidentalis) 14 18% 
Ewedu leaf (Corchorus olitorius) 30 38.5% 
Uziza leaf (Piper guineense) 4 5.1% 
Waterleaf (Talinum triangulare) 26 33.3% 
Carrot (Daucus carota) 4 5.1% 

 
Table 2 shows the parasite types found on 
vegetables in the four markets. Giardia lamblia 
and Strongyloides stercoralis were the most 
common parasites detected in the vegetable 
types in the Oja Oba market with a total of 8 each 

while hookworm had the least. Vegetables from 
the Eriffun market showed Strongyloides 
stercoralis, Ascaris lumbricoides, and 
Entamoeba histolytica had the highest 
prevalence with a total of 4 each, while Trichuris 



Eya et. al. Babcock Univ. Med. J.2024 7(2):25-32 

28 
 

trichuria had the lowest. Vegetables in the 
Shasha market showed Strongyloides stercoralis 
had the highest prevalence of all the vegetables 
totaling 14 while Balantidium coli and hookworm 
had the lowest with 2 parasites each. Vegetables 

in the Ureje market showed Strongyloides 
stercoralis had the highest prevalence of all the 
vegetables with 8 parasites while Balantidium coli 
had the lowest with 2 parasites.

 
Table 2: Types and frequency of parasites found on vegetables in the different markets and the 

number 

Markets Vegetables Types of Parasites No of Parasites 

 Ugu (Telfaira occidentalis Ascaris lumbricoides 2 
  Giardia lamblia 2 
 Ewedu (Corchorus olitorius) Strongyloides 

stercoralis 
4 

  Giardia lamblia 2 
  Hookworm 2 
Oja Oba Uziza (Piper guineense) Nil Nil 
 Waterleaf (Talinum triangulare) Strongyloides 

stercoralis 
4 

  Ascaris lumbricoides 2 
  Giardia lamblia 4 
  Hookworm 2 
 Carrot (Daucus carota) Nil Nil 
    
 Ugu (Telfairia occidentalis) Ascaris lumbricoides 2 
  Entamoeba histolytica 2 
 Ewedu (Corchorus olitorius) Ascaris lumbricoides 2 
Eriffun  Entamoeba histolytica 2 
  Trichuris trichuria 2 
 Uziza (Piper guineense) Nil Nil 
 Waterleaf (Talinum triangulare)   Strongyloides 

stercoralis 
4 

 Carrot (Daucus carota) Nil Nil 
    
 Ugu (Telfairia occidentalis) Strongyloides 

stercoralis 
2 

  Giardia lamblia 2 
 Ewedu (Corchorus olitorius) Strongyloides 

stercoralis 
4 

  Giardia lamblia 4 
  Balantidium coli 2 
Shasha Uziza (Piper guineense) Strongyloides 

stercoralis 
2 

 Waterleaf (Talinum triangulare)   Strongyloides 
stercoralis 

4 

  Giardia lamblia 2 
  Hookworm 2 
 Carrot (Daucus carota) Strongyloides 

stercoralis 
2 

    
 Ugu (Telfairia occidentalis) Strongyloides 

stercoralis 
2 

 Ewedu (Corchorus olitorius) Balantidium coli 2 
  Giardia lamblia 4 
Ureje Uziza (Piper guineense) Strongyloides 

stercoralis 
2 

 Waterleaf (Talinum triangulare) Strongyloides 
stercoralis 

2 

 Carrot (Daucus carota) Strongyloides 
stercoralis 

2 
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Table 3 shows a cross-tabulation of the 
prevalence of the parasites in the various 
markets and types of vegetables. The Shasha 
market had the highest prevalence with 26 

parasites, followed closely by the Oja Oba market 
which had a total of 24 parasites. Gryphon and 
Ureje markets had the lowest prevalence with 14 
parasites each.

 
Table 3: Frequency of vegetable contamination according to markets 

Vegetables Oja Oba Eriffun Shasha Ureje 

Ugu (Telfairia occidentalis) 4 (16.7%) 4 (28.6%) 4 (15.4%) 2 (14.3%) 
Ewedu (Corchorus olitorius)  8 (33.3%) 6 (42.8%) 10 (38.4%) 6 (42.8%) 
Uziza (Piper guineense) 0 (0%) 0 (0%) 2 (7.7%) 2 (14.3%) 
Waterleaf (Talinum triangulare) 12 (50%) 4 (28.6%) 8 (30.8%) 2 (14.3%) 
Carrot (Daucus carota) 0 (0%) 0 (0%) 2 (7.7%) 2 (14.3%) 

Total 24 14 26 14 

 
Table 4 shows the prevalence of parasites found 
in vegetables in all the markets. Strongyloides 
stercoralis 34 (43.6%) had the highest 

prevalence while the least was Trichuris trichiura 
2 (2.6%).

 
Table 4: Prevalent rate of parasites 

Parasites No of Parasites % of Parasites 

Ascaris lumbricoides 8 10.3% 
Entamoeba histolytica 4 5.1% 
Trichuris trichuria 2 2.6% 
Strongyloides stercoralis 34 43.6% 
Giardia lamblia 20 25.6% 
Hookworm 6 7.7% 
Balantidium coli 4 5.1% 

 
Discussion 
Intestinal parasite infections have received little 
attention in developing countries. These 
organisms infest vegetables while still in the field 
and are usually transmitted by contaminated 
wash water and spread by ineffective hygienic 
practices (8, 23). In this study, a total of 120 
vegetables were sampled from four major 
markets in Ado-Ekiti, Ekiti State, which include 
Oja Oba, Eriffun, Ureje, and Shahsa markets. 
The vegetables were examined for intestinal 
parasite contamination.  
The vegetables sampled were Ugu (Telfairia 
occidentalis), Ewedu (Corchorus olitorius), Uziza 
(Piper guineense), Waterleaf (Talinum 
triangulare) and Carrot (Daucus carota). Out of 
the 120 samples examined, 78 (65%) of the 
vegetables were positive for intestinal parasites 
which was higher than a previous study carried 
out in the Ifaki-Osin route in Ekiti State (24). The 
prevalent rates are also higher than other reports 
from Illorin (42%), and Abuja (33.3%) (25, 26). 
The prevalent rate in this study is lower than a 
study carried out in Jos South L.G.A, Plateau 
State where the prevalent rate was 82.69% (27). 
The difference in the prevalence rate could be a 
result of the geographical region. A previous 
study carried out at Ibadan City, Southwest, 
Nigeria by Adejayan and Olajumoke showed a 
low prevalence rate of 11.6% (28). This could be 
because the degree of contamination varies 
according to vegetables. Ewedu leaf (Corchorus 

olitorius) recorded the highest with 30 (38.5%) 
parasite contamination which was different from 
other studies carried out in some markets in 
Abuja where waterleaf recorded the highest 
contamination of 80% (26) and another study 
carried out in Yenegoa recorded carrot with the 
highest contamination, 51.22% (29). This study 
showed that Uziza leaf (Piper guineense) and 
Carrot (Daucus carota) recorded the lowest 
parasite contamination 4 (5.1%) as shown in 
Table 1.  
Seven different types of parasites were isolated 
from 120 vegetables from the four different 
markets; these parasites include Strongyloides 
stercoralis 34 (43.6%) with the highest 
prevalence which is different from studies carried 
out by Akinseye et al (22). and Mogaji et al. (23). 
Giardia lamblia 20 (25.6%), Ascaris lumbricoides 
8 (10.3%), Hookworm 6 (7.7%), Entamoeba 
histolytica 4 (5.1%), Balantidium coli 4 (5.1%) 
and Trichuris trichuria 2 (2.6%). In this study, the 
Shasha market recorded the highest number of 
parasitic contaminations with 26, followed by the 
Oja Oba market with 24. The Eriffun and Ureje 
markets recorded the lowest with 14 parasitic 
contaminations each. Strongyloides stercoralis 
was a common parasite observed from all four 
markets while Balantidium coli was observed 
only at the Ureje market. 
The prevalent rate of these parasites could be 
attributed to a lack of awareness of the need for 
prevention and control of parasitic diseases and 
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the poor sanitary practices among vegetable 
farmers and vendors. The use of human and 
animal faeces as manure in farms is another 
probable way for parasitic contamination of 
vegetables. Other influential factors may be a 
result of epidemiological factors such as climatic 
conditions of the region, type of water and 
fertilizer used for growing vegetables, and 
contamination after harvest. Some vegetables 
survive in the northern part of Nigeria due to the 
favourable weather conditions and such 
vegetables are not grown in the south. The 
contamination of irrigation water and municipal 
wastewater by human and animal waste and soil 
contaminated with human and animal faeces is 
also a major threat to vegetable contamination. 
The level of contamination of irrigation water, 
manure, and soil in which green vegetables are 
cultivated on these farms was not assessed. 
Further studies are also needed to determine the 
risk factors associated with vegetable 
contamination in the study. Some of these 
vegetables were displayed in the markets without 
washing as observed in Shasha which is a bush 
market located at the entrance of Ado-Ekiti, from 
Ikere Local Government Area of Ekiti State. 
This study was able to indicate the level of 
vegetable contamination in Ado-Ekiti, Ekiti state 
but the limitation was the inability to cover other 
markets within the State due to funding. 
 
Conclusion 
This study showed that vegetables sold in the 
selected markets in Ado-Ekiti Metropolis were 
contaminated with medically important parasites 
which are potential sources of disease 
transmission. This study was carried out during 
May and June which is a peak period of the rainy 
season in the southwestern part of Nigeria. The 
season had an impact on the results obtained in 
this study as rain is a medium for washing 
wastewater, and human and animal waste into 
the soil and water sources. These findings have 
shown that producers, marketers, and 
consumers of these fruits and vegetables stand a 
high risk of being infected with intestinal 
parasites. Therefore, improved hygiene among 
the farmers, consumers, and vendors will be 
paramount in reducing the burden of intestinal 
parasite infection. 
There is a need for improved surveillance 
systems on food-borne pathogens, food products 
through adequate vegetable farming procedures, 
and improved transportation and storage 
facilities in various market destinations. The 
sources of contamination of these vegetables 
need to be investigated to enable interventions at 
the farm level to reduce levels of contamination. 
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